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|. Summary of Work Accomplished

One aspect of the research work was focused on the effects of noise as a driving
force in various nonlinear dynamical systems. Effects studied were postponements of
bifurcations''?, state dependent diffusion®, a mean first passage time in a system with
both random temporal forcing in a random potential®, a mean first passage time prob-
lem with colored noise*.

A second aspect involved studies on switching properties of nonlinear sysiems in the
presence of noise®, and a special app'ication of the results to a noise quenched. corre-
lated, spontaneous emission laser’.

A third major effort was devoted to studies on stochastic resonance (SR), with a
remark on the theory® a long work on the use of analog simulations in studies of
SR%!' a study on order and disorder in SR'°,

At this point, a study was done on noise induced topological transitions in the two-
dimensional stationary probability density cof an archetypal bistable system!?.

Finally, a new quantity was introduced to general studies on SR: the escape time
probability distribution, wherein the theory, digital and analog simulations were
accomplished!®. These new studies hold great promise for applications in a number of
fields. including the creation of a deeper understanding of how noise assisted infor-
mation is transmitted in biological neurons.

The superscripted citation numbers above refer to the Index of Publications listed in
I below.

[I. Index of Technical Reports

No technical reports were published during this period.
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[I1. Index of Publications

The following s a list of scientific papers published with support from this contract.
This technical report is comprised of all papers cited below.

I. "Swept parameter induced postponements and noise on the Hopf bifurcation,”
Phys. Rev. A. 36 1492 (1987) (with Fronzoni and McClintock).

9

“"Analog simulation of a simple system with state dependent diffusion,”
J. Stat. Phys. 54, 141 (1989) (with K. Sinha)

3. "Mean First Passage Time in Random Fields", Phys. Rev. A
38 571 (1988) Rapid Communications (with A. Engel)

4. Comment cn First Passage Time Calcvlations for Colored Noise Driven
Bistable Systems.” Phys. Lett. A. 134, 322 (1988) (with F.
Marcheson:)

5. "Switching ir the Presence of Noise: The Decay of an Unstable State."
Phys. Rev. A 38. 4690 (1988) (with M. James. P. Hanggi and
C. Van der Broeck)

6. "Giorgio Careri: The Early Years and the Birth of Low Temperature
Physics in Italy", invited biographical sketch, J. Molec. Liquids,
41, | (1989) Spectial Issue in Honor of G. Careri.

7. "Noise Quenching in the Correlated Spontaneous-Emission Laser as a
Multiplicative Noise Process: The Role of Colored Noise",
Phys. Rev. A 41, 3950 (1990) (with James, Habiger, Risken and
Schleich).

8. "Remark on Stochastic Resonance”, Phys. Rev. A 39, 4323 (1989)
(with Debnath and Zhou)

9. "The Use of Analog Simulation in Studies on Noise Driven Nenlinear
Dynamical Systems”. Invited Review, Proceedings of the 10th Intern.
Conference on Noise in Physical Systems, Budapest, Hungary August
1989 (Ak.demiai Kiado, Budapest 1990)

10. "Stochastic Resonance: How Increasing the Noise Can Result in More
Order". Proceedings of the 10th Intern. Conference on Noise in
Physical Systems. Budapest. Hungary, August 1989 (Akademiai Kiado.
Budapest 1990)

I1. "Analog Simulations of Stochastic Resonance”, Phys. Rev. A 41,
4255 (1990) (with Zhou)

12. "The influence of colored noise on Hopf-bifurcating systems", in
[rreversible Processes and Selforganiration, Teubner-Texte zur
Physik, band 23, edited by W. Ebeling and H. Ulbricht, Teubner-
Verlag. Leipzig. 1989  (with Schmera and Schimansky-Geier).
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13. "Holes in the two-dimensional probability density of strongly
colored noise driven bistable systems" Phys. Rev. A 42, 703
{1990) (with Debnath, Leiber, Risken and Marciicsoni)

14. "Escape time distributions of a periodically modulated bistable
system with noise” Phys. Rev. A, 42, 3161, 1990 (with Zhcu and
Jung)




- - . . 12028
A1 J10SHO S1 64 10 1 40 NOITL IS 1288000 47-Z0L0 N/S 288 nuw», QQ .
] .::::w i) VI 4 10 MO LD VHINGODBOS HOLOVEING D iZzigosinyv 10 4univnos ﬂw/w\li& e MOW.\V.WLONA
ANd;ﬁZ W T o &7 B ) JuiL o
Pajiodar Haog oARY | SUOTTUOAU] Jo0lgng, [V ey pue pomoj|o, UOUsAU) M -V;?»QIN -+ mﬂ.‘. Q <4
it \ » \ J —_— — [ Y TP AR Y RV
S B0 nNOISIp oW pue uojean)uept jdu YL AJLAS |0 1yiD1440 HOLOVH INODENS, BOLIVH INGT G32180M10Y 10 JAVIL €
- . oo
oy umiadoade yoag ) oo, SRV AN I ERERA ALY BTN poatnbiod JoA D HOLDYHINOIENS/HOLIVHINDGD AE [HOGd I 10 NOUI VS filddy ¢
B . 1
NOILVYII4140H3D ~ I NOILD3S
| Sabyafvorgos, 9N
B O S _ _ — — - . S
NOILITdWOD AMNvMY (WAL ON
A3LVWILSS (S)1DVvHINODENS 3iva 3SNv1d
- - = 430NN G3WHO 4H 3d [ T T (S ON LDVHINODEN Y {opoy dig opnjit) SS3EQAY (S)HOL1DYHINODENS 50 SWUN
IJavvA 4/ 831va 38 O1 XHOM 40 NOI11LdiH¥IS30 LSIHOIM INILVd.,
1OVHLINODENS 1; ‘8 8va ) 2 ) e

{21DIS 05 "

{osnply | 1Yy 1u210,, 0 ANILIDING )

woN,, J1) mohu<m»20um3m\mohu<x»20u >m owam<>>q mS«EZO E:m 9
/ SLOVHINOJENS — It NO1LD3S

{op0)y diz opnul) HIAOT4NT 40 SS3HAAY "

o) dig opnpout, H3A014W3 40 553800V

H3IAO0TdWNI 30 IWVYN ¢

H3IA0TdN 3 40 INTN

NOILYIIIddY AN31Vd 40
SIIHINNOCD NOI3HOS

NOILNIANI 40 371114

" {TW 15434 '15077) HOLNIANI 40 IWVN !

'G3714 38 THM NOILVIITddVY INILY'd ¥V HOIHM NI SIIHLINNOD NOI3H0O4 3310313 6

(W 15414 150°))HOLNIANI 30 IAVN ;
"HOLIVHINODIBNS/HOLIVHLINOD AB QIAOIINT LON (SIHOLNIANI 30 YIAOTIWNID

on S3A

ON [saa | ON | s3a

H321440 ONHLDVHLINOD O U

NOI3HOd

ELh

‘ON LN3LVvd
HO 'ON T1vIH3aS

A3duvMdO4 LNIWNNDISSY
HO JNIWNYLSNI
AHBOLVYWHIINOD .»U

SNOI1VDINddVY ANILVd

ZO.h(U.J&&«x ANILVd
“ON 38NSO1JsI0 t;

3714 OL NOI1LD3INT p

(1DiS 05

{(SINOILNIANI 4O 31N

.n

FEQ RN

N2

PR s Cisog e
{SIHOLNIANI 40 3WVN

..:5?. n mOwu«m»zoumeEOPUA\mhzoo A8 ou»mon_wm 38 04 Q3IHIND 3, mzoCZW)Z_ »uﬂmav 4

SNOILNIANI LO3r8NS - § NOI1D3S

°WN

€

SLLT Ao9%W 12 o:

3 { 278d| wous
L2y (AAWIA &)
AOIdId ONILHOLAY ‘v

).SAU@M; WIHILINI[]

O 1y dIH 40 3dALE

fadaiivi : ILVU AHYMY

B I8WAN LOVHLINOD 2

{opo) diy opnpui} gs3waayv ‘a

S R ey RO

INIHd INIWNEINAOD 40 IWVYN €2

(aIvAA! 31va Gevmy ¢

~A-88-HI 0002

H38WNN 1OVYHINOD

e 0V ‘o
;.\fvr:\g Iie

0<‘ Lo 7/23 HOLOVHLINODENS

JOLDYHINOD 40 3y

“W€aq

SS3IuGAv 4

+S

AN €

wlog oot ON HIVO
(] 1SS IHOA

L

(UG ISAIROY WO SHONINAISNU] JIS) (SN0 ) 1I04500 ) | SIYSIY 1D,

SLOVHLNOOIENS NV SNOILNIAN! 40 1HOd3Y
-

QL JuDRYan

el




